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ABSTRAK 
Aliran sungai pada masa kini menjadi berubah-ubah disebabkan oleh kesan 
perubahan iklim yang menyebabkan pelbagai bencana yang mengancam alam sekitar dan 
telah dikaji bahawa kesan negatif yang lebih besar akan melanda terhadap masyarakat 
manusia. General Circulation Model (GCM) menyatakan bahawa peningkatan kepekatan 
gas rumah hijau akan mempunyai perubahan untuk iklim pada skala serantau. Dalam 
simulasi ini, teknik "downscaling" digunakan untuk menggambarkan sebagai alat 
sokongan untuk kesan perubahan iklim setempat. Statistical downscaling model (SDSM) 
memberikan manfaat pada pembangunan pesat pelbagai, kos rendah, senario tapak 
tunggal bagi pembolehubah cuaca harian dan daya iklim serantau yang akan datang. 
Penggunaan SDSM adalah untuk mensimulasikan dengan menghasilkan suhu harian dan 
senario hujan untuk Sungai Kechau, Pahang pada tahun 2020-2099. Walau 
bagaimanapun, dalam kajian ini disokong dengan keupayaan model IHACRES di 
kawasan di mana data hidrologi mempunyai faktor batasan. Model IHACRES telah 
digunakan dalam pendekatan regionalisasi untuk menghasilkan ramalan aliran sungai. 
Dengan penggunaan model IHACRES, ia adalah modul kehilangan bukan linear yang 
mengira hujan yang berkesan dan mengarahkan modul linear yang menukar hujan 
berkesan ke aliran sungai. 
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ABSTRACT 
Streamflow nowadays becomes fluctuated due to climate change impact that 
causes various disasters that threaten the environment and it has been measured that a 
greater negative impacts on human society. General Circulation Models (GCM) stated 
that the increment of concentration of greenhouse gases will have significant implications 
for climate at regional scales. In this simulation which is “downscaling” techniques are 
used to describe as a decision support tool for local climate change impacts. Statistical 
Downscaling Model (SDSM) is beneficial the rapid development of multiple, low cost, 
single-site scenarios of daily weather variables and future regional climate force. The 
application of SDSM is applied to simulate with respect to the generation of daily 
temperature and rainfall scenarios for Kechau River, Pahang for 2020-2099. However, in 
this studies is supported on the capability of IHACRES model in area where hydrological 
data has a limitation factor. The IHACRES model is being applied in a regionalization 
approach to develop streamflow prediction. Using IHACRES rainfall-runoff model, it is 
a non-linear loss module which is to calculate the effective rainfall and routing a linear 
module converting effective rainfall into streamflow.  
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INTRODUCTION 
 
1.1 Research Background 
Streamflow nowadays becomes fluctuated due to climate change impact that 
causes various disasters that threaten the environment. There are many disasters that 
cause by climate change such as a change on radiation by sun and global warming. These 
phenomena have been discovered that will indicate most harmful effects to human and 
the natural circulation. Actually, Malaysia is a country that has the equator climate, which 
are hot, humid and rainy throughout the year. The climate pattern is influenced by the 
monsoons, there are Northeast Monsoon and Southwest Monsoon. Malaysia has a high 
frequency of rainfall every year from November to January and goes minimum between 
March and August due to drought season. However, the enhancement of climate changes 
issues in the natural processes due to human activities. The increasing level of carbon 
dioxide, (CO2) and other hear gases to the atmosphere have warmed the Earth that are 
causing to the rise of sea level, floods and also drought.  
The impact of climate changes has been the main influences on the change of 
weather, temperature, rainfall and streamflow. These phenomena have been discovered 
that will indicate most harmful effects to human and the natural circulation. Regarding to 
the matter, an article from “Science for a Changing World” stated that certain human 
activities throughout Kansas, United Sated of America cause decreased streamflow or 
declining groundwater levels. Researchers assessed streamflow alteration as it relates to 
habitat management by analysing data from 129 USGS stream gages across the state from 
1980 through 2015. Agricultural practices have one of the greatest effects on streamflow. 
Ongoing pumping of groundwater from the High Plains aquifer, mostly for irrigation, has 
resulted in an ongoing drop in groundwater levels in parts of western Kansas. In some 
areas, levels have declined 50 to 100 feet or more. This proved that the human activities 
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are one of the causes of contributing to streamflow changes and will affect ecosystems in 
the environment. Streamflow is decreased by increasing air temperatures and increased 
by rising precipitation amounts. Refer to the United States Environmental Protection 
Agency, an annual basis when extreme climate change would be a 4℃ increase in air 
temperature and a 20 percent decrease in precipitation. For the 21 rural watersheds 
studied, mean annual flows would be reduced by about 40-50 percent if air temperature 
increased by 4℃ and precipitation were reduced by 20 percent. Clearly, a 103 percent 
increase in flow due to urbanization would offset the 40-50 percent decrease in flow due 
to climate change to produce a 53-63 percent net increase in flow. 
The temperature changes also influenced by the continuous to rise the greenhouse 
gases (GHGs) due to climate change impact. This phenomenon allows incoming sunlight 
to pass through, but retains heat emitted from the earth’s surface. Greenhouse gases 
including methane, nitrous oxide, and carbon dioxide are compounds in the atmosphere 
that absorb and emit radiation in the thermal infrared range, heating the Earth’s surface. 
This greenhouse effect is necessary for life on Earth, but if greenhouse-gas concentrations 
in the atmosphere continue to increase at their current rate, Earth’s surface could hit 
historically high temperatures as early as 2047 with enormous effects on weather, 
wildlife, and the way we live (Moran, 2017). The climate change is usually changing the 
natural system. These may be cause the global warming which sea water level will 
increase immediately.  
Meanwhile, in Malaysia it is often the case of high floods occurring by the 
streamflow and is related to human life safety issues. Malaysia has long been involved in 
a flood disaster over the last decade when the city of Kuala Lumpur was sunk in the flash 
floods in January 1971. The flood was due to heavy rain that struck Klang and Gombak 
rivers. 32 people were killed and 180,000 were affected. Prime Minister of Malaysia Tun 
Abdul Razak declared a state of disasters in West Malaysia. According to a statement 
from the Pahang Police Headquarters Flood Operating Room Spokesman, Kuantan 
recorded the highest number of victims during the 2013 Big Flood in Kuantan with 
32,871 victims followed by Pekan (3,464), Temerloh (839), Jerantut (519), Maran (183), 
Bera (117), and Lipis (53). Prime Minister Datuk Seri Najib Tun Razak then announced 
a grant of RM500 for every flood victims in the East Coast and Johor. The Pahang 
government is ready to face the Great Flood in Pahang, which will hit the state in the 
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future with 579 evacuation centres identified with 60 percent being school buildings, 
while food items such as food cost about RM 1.2 million. 
Hence, various modelling and simulation has been made to forecast variability 
and change in climate variables and parameters to predict for long term framework on 
climate change. The most common approach in predicting the variability and changes in 
climate variables by downscaling techniques that are acquired to obtain local-scale 
conditions and climate, particularly at the surface level, from regional-scale atmospheric 
variables that are supplied by a general circulation model (GCM). However, the GCMs 
require high resolution of regional scales to satisfy the represent of complex 
topographical features when there are hydrological and environmental impacts of climate 
changes need to be examined. To overcome the problem, downscaling model able to 
simulate local conditions in greater detail where a statistical relationship is established 
from observations between large scale variables, like atmospheric surface pressure, and 
a local variable, like the wind speed at a particular site. It has been exposed widely to the 
studies of the world climate change either in mean or extreme condition throughout the 
assessment. Furthermore, the IHACRES model which a catchment-scale rainfall-
streamflow is modelling that function as to predict streamflow by using rainfall and 
temperature information.  
 
1.2 Statement of the Problems 
The natural circulation that has been created has their large roles as the earth’s 
climate varies in some countries in accordance with the circumstances surrounding 
nature. The existence of climate change has resulted in various adverse effects to 
environment on water sources and hydrological cycles. It is very important to identify 
how great the changes of global climate may affect the characteristics of hydrology 
variables a certain watershed which can cause in flow of the stream to a different rivers, 
basins or seas. All the information is very important and valuable in order to measures 
hydrology variables for development and management in the future.  
Malaysia is a country located in the tropical rainforest region where it is in the 
equator. Therefore, it requires optimal management resources in each major catchment 
area. Generally, it experienced in two different seasons which is rainy season and dry 
59 
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